Need for and Access to Supportive Services in the Child Welfare System: An Analysis Using Geographic Information Systems (GIS)
Families involved with the child welfare system are often mandated to participate in a variety of programs in order to reduce abusive and neglectful behaviors or situations that lead to child maltreatment, particularly if a child has been removed from the home. Primary among these programs are mental health services, generally in the form of individual or group counseling, substance abuse treatment, and parenting classes (Poverny & Melamid, 2003; Staudt, 2001 ). Thus, an important and much studied area in the field is how utilization and access to services such as health care, substance use and mental health services can reduce child maltreatment in these families Marsh, 2000; Wells et al., 2009) . Missing from this literature is how the geographic distribution of these services across local communities may facilitate or inhibit participation in particular programs. In those areas where parents must travel great distances to and from social service agencies, especially for those parents who rely on public transportation, they may face huge obstacles in being able to access and utilize the required services. Moreover, families' knowledge of and access to services in their own community helps maintain community ties and increases the likelihood that families will access agencies that are familiar with their needs and are sensitive to local ethnic and cultural issues.
The purpose of this paper is to examine how geographical availability of social services is related to foster care rates by 1) creating maps showing where the supply of social services most likely to be used by families in the child welfare system is compared with the demand of these services as measured by foster care rates; and 2) statistically examining the relationship of the density of these services (while controlling for other sociodemographic factors) and foster care entry rates and Child Protective Services referrals for investigations.
Service Utilization and Child Welfare Outcomes
There is a robust literature that examines specific types of service utilization and access to services for parents involved with the child welfare system that has focused primarily upon mental health services and substance abuse treatment. Dear (1977) found that utilization of mental health care is related to both the physical distance from the populations using them and the location relative to other important factors such as location of other referrals for services and the preferences of the referring agency. A recent study on the utilization of mental health services by children in the child welfare system found that the number of mental health centers per population in a county was negatively related to use of mental health service and to no improvement of mental health status and that more mental health professionals per population was related to greater use of mental health services but was not related to improved mental health status . One reason for the negative finding between mental health centers and service utilization and mental health status may be the physical location of these centers. These centers may not be evenly distributed throughout the population of the county making it less accessible for some children who need them. A study of the geography of these centers may help clarify this finding.
Further mothers involved in the child welfare system often have substance abuse problems that require treatment before reunification with a child in foster care can be achieved.
The majority of interventions for substance abusing parents in the child welfare system provide a variety of services to the family including parenting programs (Moore & Finkelstein, 2001 ), child care (Dore & Doris, 1997) , and a variety of substance abuse treatment options (Gregoire & Schultz, 2001 ). Similar to the substance abuse treatment programs serving women in general, the aim of these programs is to provide the support and services necessary to enable the mother to achieve recovery from her addiction and reunification with her children.
The more successful AOD treatment programs for women address a variety of needs including parenting, mental health, and housing issues rather than focusing solely on substance abuse behaviors (Grella et al., 1999; Uziel-Miller & Lyons, 2000) . In general, drug treatment programs with higher proportions of pregnant and parenting women have higher retention rates and higher levels of abstinence after treatment for those women who are pregnant and/or parents (Grella, Joshi, & Hser, 2000) . Yet only 9% of AOD treatment facilities in the U.S. provide child care, 40% provide parenting/family services, and 29% provide special women's groups (Grella & Greenwell, 2004) . The two most significant barriers to assessing AOD treatment services for pregnant and parenting women are lack of transportation and child care services (Marsh et al., 2000) . The two most significant barriers to assessing AOD treatment services for pregnant and parenting women are lack of transportation and child care services (Marsh et al., 2000) . Marsh et al. (2000) found that less substance use occurred when these services were provided. Thus it is not unreasonable to hypothesize that social service availability and accessibility in local areas may affect rates of maltreatment and foster care entries.
Social Service Referrals for Families Involved with Child Welfare
However, there is also a literature that looks at types of services caseworkers refer children and families to or say that are needed for families involved with or have the potential to be involved with the child welfare system. Staudt (2001) found that families involved with intensive family preservation services were often given referrals to participate in traditional mental health and social service programs (e.g., case management). McBeath and Meezan (2008) examined the provision of services to families in the child welfare system by comparing two types of service provision models: fee for service and a managed care model. These authors found that agencies using the managed care approach had fewer completed referrals, and provided significantly fewer therapeutic and non-therapeutic services to families involved with the child welfare system (McBeath & Meezan, 2008) , suggesting that service referrals, access, and use of services in the child welfare system is a complex multi-faceted issue.
One model for examining service availability is the Matching Needs and Services (MNS) tool. This particular model provides a framework for planning more effective services by determining the types of needs among the target population that are most prevalent, implementing new services or improving existing service delivery, and evaluating the services to see whether the outcomes of interest have improved (Taylor, 2005) . In 2003, Los Angeles County DCFS used this approach in a review of a random sample of 100 child welfare case files in eight Service Planning Areas (SPAs) in the county to determine the primary needs of the families (Poverny & Melamid, 2003) . This case record review revealed that the primary service needs of families involved with the child welfare system were related to substance abuse (25% of cases), permanency to adoption (23%), family violence (16%), and mental health (14%). The current study builds on both of these approaches by examining the contest of service availability geographically. Thus the primary concern here is to determine locations across the county were there is a low availability of social services but a high need for those services among families involved with the child welfare system. Furthermore, this study utilizes the information from Los Angeles County's Matching Needs and Services Project to focus on those services that have been identified as the most needed for this population.
Geographic Density and Child Welfare Services McBeath and Meezan (2008) argue that given a new era on performance-based contracting knowing more about service provision, its relation to outcomes and a caregiver's ability to use services will provide much needed information that will enable the child welfare system to act more efficiently and effectively. Embedded within this line of inquiry is a better understanding of how the geography of social service availability may facilitate or inhibit a parent's participation in services. However, the geographic distribution of these services in relation to their geographic demand are rarely studied.
Geography matters because the difficulty in simply getting to and from services may make the difference in complying with case service plans vs. not. In other words, parents or caregivers who must spend copious amounts of time traveling to and from service locations, in addition to other daily activities such as work and child visits, may regularly miss or cancel appointments because the time involved is overwhelming. Knowing whether or not those areas that have higher densities of services have lower rates of child maltreatment and knowing what those services are may provide needed direction on how to target service provision in areas where it is needed most.
To date, only a few studies have examined this issue of the geography of service provision in relation to child welfare. Weissman and colleagues (2003) found that areas with a higher density of chiropractors (per 10,000) were negatively related to child maltreatment in their study of health service providers in 99 counties in Iowa. No measures of social service density were included in this study. Recently the number of mental health professionals per capita at the county level was positively related to mental health services use among children involved with the child welfare system, but number of mental health centers per capita was negatively related to both use of mental health services and mental health status . Although this study included a measure of the density of mental health services, it does so for a relatively large unit of analysis (county) that does not reflect the geographic variation in the location of these services and its relation to the population at need for these services. Finally, Lery and colleagues (2004) found that parents or caregivers whose children were over 10 miles away from where they lived were significantly less likely to be reunified within 18 months then children placed less than a mile away. They hypothesized that one reason for this may be that closer geographic proximity allowed for more visits between the caregivers and their children.
A model for examining location-based service availability for families in the child welfare system has been developed and implemented in New York City that uses neighborhoodbased networks to collaborate around service provision in geographically identified community districts (Chahine et al., 2005) . The premise behind the strategy is that parents may be more likely to participate in services that are located in areas that are convenient and comfortable. In their model, collaborations of service providers are essential in identifying gaps in service delivery and provision. However, this approach did not include any geographic or spatial assessment of service availability, limiting the information that could be ascertained by networking among professionals alone.
Clearly geography is important, the question that remains is can we better understand
what it is about geography that matters. This study aims to determine if and how simple geographic density of social services is related to foster care entry and referrals for investigation.
In doing so, this study will provide information on whether or not the social services often used by child welfare populations are located near those populations involved with the child welfare system. This study will also begin to examine more closely how the density of specific types of social service availability this paper may be related to rates of referrals and foster care entries in Los Angeles County.
Methods
Sample. The sample for this study consists of the universe of zip codes that have their centers within Los Angeles County (n = 288). Zip codes that were only partially in Los Angeles
County and the zip code that constituted an island (90704) On average there were about 40 referrals for CPS investigations and about 3 entries into foster care per zip code. Independent Variables. "Supply" (geographic availability) of social services includes agencies that provide services for basic needs, criminal justice and legal needs, health care, public assistance, mental health care and counseling, and city and county resources. Although all of these resources may be used for child welfare populations, this study is limited to the primary services recommended by child welfare professionals in Los Angeles County. Thus using information from the Matching Needs and Services Project (Poverny & Melamid, 2003) , eight types of service categories were identified as those areas that encompassed the majority of needs exhibited by families involved with the child welfare system in Los Angeles County. These service types included substance abuse, adoption, mental health, domestic violence, independent living/emancipation, pregnant and parenting teens, housing and supportive services, and services for special needs children. The locations of these services were obtained from the Rainbow Directory of Social Service agencies for 2006. The location information for these data sources was geocoded using ArcGIS 9.0 (Environmental Services Research Institute, 2004) . Density variables were created (number of services per area) for each of the social service categories listed above and as a total number of child welfare services per zip code which were used in multivariate analyses. Overall 97% of the social service agencies were successfully geocoded.
However, this geocoding rate differed by type of social service agency as can be seen in Table 1 .
Most notably, agencies that provide domestic violence services had a substantially lower geocoding rate. Many of these were due to the fact that shelters are unwilling to provide exact locations of shelters in order to maintain the safety of their residents. In addition to the zip code specific density of services, spatially lagged variables for each of the service density variables were created. Spatially lagged variables take the average of the density of services for each of those zip codes that share a boundary to some target zip code. This was done because zip code boundaries are arbitrary and permeable. As such, individuals may not make a distinction between using services within their home zip code but may be more likely to choose services that are close to where they live.
---INSERT TABLE 1 ABOUT HERE---Sociodemograpic information for each of the 288 zip codes used in the study was obtained from the American Sourcebook which collects and updates annually a limited number of demographic information on each of the zip codes. Demographic variables used in this analysis include percentage of residents with incomes less than $25,000, average household size, median age, ratio of males to females, and percentage of Blacks, Hispanics, and Asians. Table 2 provides the descriptive statistics for the study variables.
--INSERT TABLE 2 ABOUT HERE--Analyses. Several types of analyses were conducted to achieve the aims of the study.
First, point process analyses consider the location and availability of resources, and local population characteristics to determine use of services by likely target populations by mapping demand and supply. Second, the relationship between different types of services and foster care entry rates in each zip code was analyzed using spatial regression modeling techniques.
Point Process Analysis. The purpose of point process analyses are to determine if the locations of services are randomly distributed across some geographic area or if the points demonstrate some level of clustering (Bailey & Gatrell, 1995) . In other words, do services tend to exhibit a specific pattern based on some underlying characteristic of the data? In this study, the interest is in determining if the social services cluster in the same locations that show high rates of entry into foster care. This is done by kernel density estimation procedures for the geographic availability of social service ("supply") as each service location is represented as a point (via the street address location (Bailey & Gatrell, 1995) . Kernel density calculates the density of points by which the influence of a neighboring point decreases as function of its distance from the focal point. Using these procedures, a smooth service is generated representing geographic variation in social service density (Bailey & Gattrell, 1995) . In general, kernel estimation allows the density of these point events as a spatially continuous variables with "peaks" representing areas with high density of AOD services and "valleys" as those areas that have a low density of AOD services (McLafferty & Grady, 2004) . Density of points is calculated by counting the number of neighboring points to the focal point per square area unit. Kernel density calculates the density of points by which the influence of a neighboring point decreases as function of its distance from the focal point. Ten levels of density were created where level 1 refers to those areas with low supply (i.e., few social service agencies) and 10 to those areas with high supply (i.e., many social service agencies).
Foster care entry rates ("demand) were measured using polygons (i.e., zip codes) making kernel density estimation less useful. , where each polygon in the map received a value of 1 through 10. Instead a quantile map is used that divides the zip codes into a specified number of groups (in this case 10) and assigning a value of 1 through 10. A "1" represented an area with low demand (i.e. low rates of maltreatment) whereas a "10" represented an area with high demand (i.e. high rates).
The final step to understand the relationship between the geographic supply of services and the geographic need is to combine the measures using uses an overlay procedure where two maps are placed one over the other, and a relationship between the values in the two maps in similar locations can be calculated. Specifically, the final maps were the result of an overlay procedure in ArcGIS where:
Service Need = demand (foster care entry rate) -supply (density of agencies)
The maps generated from this procedure suggest locations where increased service provision may reduce maltreatment or enhance reunification rates. As this procedure is purely descriptive, additional statistical analyses were conducted to determine how the density of specific types of services are related to rates of entry into foster care.
As Los Angeles County covers a large geographic area, point process analyses are conducted for Los Angeles County as a whole and by each of the eight Service Planning Areas (SPAs) separately. SPAs are planning areas of smaller geographic extent that were developed for the purposes of "integrating planning, coordinating services and resources, and providing a framework for information-and data-gathering activities across county agencies, nonprofit organizations, and philanthropy" (http://thechildrenscouncil.net/, Retrieved August 6, 2009). Project to be the most in need by families involved with the child welfare system.
- --INSERT TABLE 3 ABOUT HERE---Spatial Regression Procedures. Data were analyzed using spatial regression procedures.
These procedures were chosen over traditional Ordinary Least Squares (OLS) regression because of the presence of spatial autocorrelation. Spatial autocorrelation refers to the fact that spatial units located close in space may share characteristics. In other words, measures from adjacent spatial units (i.e., neighborhoods that share a boundary) are often correlated and that errors in measurement from statistical models may also be correlated between spatial units (Bailey & Gatrell, 1995) . The biases that such correlations introduce into spatial models are important to diagnose and control. The Moran coefficient is one such measure of spatial autocorrelation. The
Moran coefficient was statistically significant for both referrals (Moran = .28, p < .001) and for foster care entries (Moran = .17, p < .001). Multivariate spatial regression approaches are then implemented that address issues of spatial autocorrelation. One approach to dealing with spatial autocorrelation is to assume that spatial dependence is found to be a nuisance, related only to correlated error and otherwise unrelated to the independent and dependent measures (Bailey & Gatrell, 1995) . In this model, spatial autocorrelation is controlled for by using the connection matrix discussed above as part of the error term. This model has three equations that takes the following form:
where Y refers to the dependent variable (foster care entries), X to the n * k matrix of independent variables, n is the number of cases, k is the number of independent variables, b is the vector of coefficients for each independent variable, and I is the I is the identity matrix. W is a row stochastic n * n matrix representing connections between spatial units. It is based on a binary connection matrix, C, where 1 indicates that two units share a boundary or a 0 for places that are not adjacent. Each element in C is divided by the sum of the elements in that particular row so that they then sum to 1. This transformation of the connection matrix enables estimation of Moran coefficients and other measures of spatial autocorrelation (ρ) that remain approximately bounded between -1.0 and +1.0 (Cliff & Ord, 1973 , 1981 . The estimate of spatial autocorrelation (ρ) obtained from the GLS model is corrected for by the weight matrix Q.
Results
Point Process Models. Figures 1 and 2 are maps showing the results of the point process models. Light areas in the map represent those areas which have a relatively low demand for child welfare social services (as measured by foster care entry rates) but has a high supply of those services while the dark areas have a higher demand for services (i.e., higher foster care entry rates) but a relatively low supply of child welfare social services. Table 3 . Although it encompasses a large geographic region, it may not be the most cost-effective approach to focus solely on this area for intervention. The main area that seems to have a high supply and low demand for these services is in the Metro area which also encompasses downtown Los Angeles. These findings mirror those in Table 3 which show this Service Planning Area has the highest number of services per child population. In general, SPAs 4 and 5 can be considered a "resource rich" areas. SPA 4 is one of the smaller service planning areas in geographic area, yet it has the largest number of social service agencies within its boundaries (n = 2,051). This is likely due to the fact that SPA 4 encompasses the downtown area of Los Angeles city. SPA 4 has a relatively small area that has a high "demand" and relatively low social service availability. The high risk area that is identified is adjacent to SPA 6 which has a higher level of social service need overall. This area "spillover" All models include measures of demographic characteristics of the zip codes. Table 4 presents the results for CPS referrals while Table 5 gives the results for foster care entries.
--INSERT TABLES 4 AND 5 ABOUT HERE--
Higher densities of child welfare services in local areas (for referrals) and lagged areas (for referrals and foster care entries) were related to lower rates of child maltreatment. The density of housing and housing-related services is negatively related to referrals in local areas and foster care entry rates in lagged areas. Paradoxically areas with higher densities of substance abuse and domestic violence agencies have statistically significant higher rates of both CPS referrals and entries into foster care in local areas and in lagged areas for foster care entries.
Further, the spatially lagged density of adoption services was negatively related to entries into foster care. In all models, median age, percent male to female ratio, percent Black, and percent
Hispanic have a significant positive relationship with referrals and foster care entries while average household size has a statistically significant negative relationship. Percent of individuals with an income less than $25,000 was negatively related to CPS referrals.
Discussion
The current study identified areas within Los Angeles County zip codes that demonstrate a high demand for social services among child welfare families but do not have enough of those services available to meet the demand. While the total density of child welfare services within and surrounding zip code areas is related to lower rates of referrals and foster care entries, the findings are less clear about what those specific services are. This clearly shows that living in and around "resource rich" zip codes is beneficial to families as the rates of child maltreatment are lower in these areas. These findings persist even when controlling for other zip code demographics such as poverty so according to these findings families living in resource rich high poverty areas are likely to incur some benefits from these resources that result in lower rates of child maltreatment. In this case, social service agencies may mitigate some of the negative consequences of being poor.
Examining the density of these service types across zip code areas shows that only the density of housing and housing-related services is negatively related to rates of referrals foster care entries and lagged adoption services for foster care entries. The positive relationship of the density of substance abuse agencies with referral and foster care entry rates may due to the fact that agency locations do not include less formal types of substance abuse treatment services such as locations of Alcoholics and Narcotics Anonymous meetings. Density of domestic violence agencies was positively related to foster care entry rates. While interesting, the finding related to domestic violence agencies and foster care rates may be an artifact of the low geocoding rate for these types of agencies. Thus the secrecy of locations of domestic violence shelters results in an undercount of the density of these types of agencies by zip code.
That housing resources have the potential to reduce is not surprising. A consistent measure of increased rates of child maltreatment in ecologically-based studies is housing stress as measured by percentage of vacant housing units and as the percent of residents who move in and out of the neighborhood (i.e., residential instability; Freisthler et al., 2006) . As the majority of child maltreatment, both referrals and entries into foster care, is due to child neglect issues around housing stability particularly given current economic conditions are paramount for preventing or reducing child maltreatment. For large urban areas such as Los Angeles County having affordable housing options may not be enough if many individuals are competing for those scarce resources or if parent do not know how to obtain access to low income housing options.
With regards to demographic measures of the zip code areas, this study finds similar findings to previous research. For example, areas with higher rates of poverty, lower average household size, and percentage Black residents have been consistently found to be related higher rates of child maltreatment (Freisthler et al., 2006) .
Limitations. There are several limitations to the current study. First, crude measures of service availability are used. This study focuses solely on location and service type of agencies but does not include information on agency capacity, availability of other supportive services (e.g., translation, transportation) that may enhance service utilization by particular segments of the population. Second, this study focuses on a subset of social service agencies. Although the types of services were determined based on previous research examining the needs of families in the child welfare system, it is certainly possible that areas high in other types of service availability (i.e., service-rich areas) may have positive effects on reducing out-of-home placement. The location of services was determined based on a resource and referral source.
Agencies may have satellite offices or provide services in multiple locations that are not reflected in the data used here. More comprehensive data on the locations of social service agencies, including multiple office locations or off-site service delivery would provide a better understanding of the relationship between locations of social services and entry into foster care.
Finally, the generalizability of this study may be limited as it was conducted within one county in California.
Despite these limitations, this study has several recommendations to enhance service availability with the ultimate goal of reducing child maltreatment. Several areas throughout Los
Angeles County have been identified as having low availability of social services, but have a high demand for these services (SPAs 1 and 6). This information can be used to target those areas for additional services, particularly as they relate to housing services as shown by the multivariate analyses. However there is a need to think creatively about how this might look in these two demographically and geographically diverse areas. For example, SPA 1 social service agencies may consider having housing resources in additional sites throughout the area given the extent to which the SPA covers a larger geographic area. SPA 6, which has a large diverse population, may find that there is a need for culturally relevant housing supportive services, complete with bi-lingual service providers within that area. Services that help to reduce and/or eliminate poverty and promote housing stability continue to be a key to reduce referrals for investigation and entry into foster care across the Los Angeles County.
This study was based on the premise that increased geographic density of services may increase utilization and therefore reduce child maltreatment. Although no actual measures of utilization were included, this study clearly shows that the density of child welfare-related services are important to consider when trying to understand why and how child maltreatment rates persist in certain geographic areas. What is less clear is exactly how increased geographic density of services may reduce child maltreatment and how lack of access to these services (as defined by location) may inhibit parents fulfillment of service plans related to maltreating behaviors. Future research needs to examine the extent to which service availability affects the ability of child welfare clients to comply with mandated service plans. This information, in conjunction with more detailed data on service capacity and service delivery would provide a more comprehensive picture of the relationship between service availability, utilization, and child maltreatment. 
